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Appendix E 

Traffic Analysis Worksheets 

 

2018 Opening Year 

Build River Center Site Alternatives 5-7 

Interstate 526 
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F-3966



F-3967



F-3968



F-3969



F-3970



F-3971



F-3972



F-3973



F-3974



F-3975



F-3976



F-3977



F-3978



F-3979



F-3980



F-3981



F-3982



F-3983



F-3984



F-3985



F-3986



F-3987



F-3988



F-3989



F-3990



F-3991



F-3992



F-3993



F-3994



F-3995



F-3996



F-3997



F-3998



F-3999



F-4000



F-4001



F-4002



F-4003



F-4004



F-4005



F-4006



F-4007



F-4008



F-4009



F-4010



F-4011



F-4012



F-4013



F-4014



F-4015



F-4016



F-4017



F-4018



F-4019



F-4020



F-4021



F-4022



F-4023



F-4024



F-4025



F-4026



F-4027



F-4028



F-4029



F-4030



F-4031



F-4032



F-4033



F-4034



F-4035



F-4036



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-526 WB
2018 Build-River Center Site From Clements Ferry

AM Peak 4140Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 60 60 45

AM Peak 4140
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 60 60 45
Volume, V (veh/h) 2,993 4,017 1,024
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.94 0.94 0.91

Demand Flow Rate, vp (pc/h/ln) 1,763 1,577 1,252

Capacity Flow Rate, c (pc/h/ln) 2,300 2,300 2,100
v/c ratio 0.77 0.69 0.60
Density D (pc/mi/ln) 30 9 27 6 21 9Density, DMD (pc/mi/ln) 30.9 27.6 21.9

LOS D C C

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4037



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-526 WB
2018 Build-River Center Site From Clements Ferry

PM Peak 4140Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 60 60 45

PM Peak 4140
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 60 60 45
Volume, V (veh/h) 2,936 3,315 379
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.94 0.94 0.82

Demand Flow Rate, vp (pc/h/ln) 1,729 1,301 516

Capacity Flow Rate, c (pc/h/ln) 2,300 2,300 2,100
v/c ratio 0.75 0.57 0.25
Density D (pc/mi/ln) 30 3 22 8 9 0Density, DMD (pc/mi/ln) 30.3 22.8 9.0

LOS D C A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4038



F-4039



F-4040



F-4041



F-4042



F-4043



F-4044



F-4045



F-4046



F-4047



F-4048



F-4049



F-4050



F-4051



F-4052



F-4053



F-4054



F-4055



F-4056



F-4057



F-4058



F-4059



F-4060



F-4061



F-4062



F-4063



F-4064



F-4065



F-4066



F-4067



F-4068



F-4069



F-4070



F-4071



F-4072



F-4073



F-4074



F-4075



F-4076



F-4077



F-4078



F-4079



F-4080



F-4081



F-4082



F-4083



F-4084



F-4085



F-4086



F-4087



F-4088



Transportation Analysis Tech Memo 
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Appendix E 

Traffic Analysis Worksheets 

 

2018 Opening Year 

Build River Center Site Alternatives 5-7 

US Highway 17 

  

F-4089



Date Performed: Freeway/Direction
Analysis Year Junction

MAJOR MERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US 17 NB
2018 Build-River Center Site From I-26 EB & WBAnalysis Year Junction

Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp

2018 Build-River Center Site From I-26 EB & WB
AM Peak 5010

Navy Base ICTF

Inputs

On-Ramp On-Ramp On-Ramp
Number of Lanes, N 2 4 2
Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 1,782 3,088 1,306
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs P%RVs, PR

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Performance Measures

y j HV

Demand Flow Rate, vp (pc/h/ln) 1,000 866 733

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.44 0.38 0.33

Below Capacity Below Capacity Below Capacity

Formulas and Reference Material

B i F S M S i Fl R R R d M S i Fl R

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Basic Freeway Segments Max Service Flow Rates Ramp Roadways Max Service Flow Rates

S HCM 2010 E hibit 11 17 S HCM 2010 E hibit 13 10Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

F-4090



Date Performed: Freeway/Direction
Analysis Year Junction

MAJOR MERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US 17 NB
2018 Build-River Center Site From I-26 EB & WBAnalysis Year Junction

Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp

2018 Build-River Center Site From I-26 EB & WB
PM Peak 5010

Navy Base ICTF

Inputs

On-Ramp On-Ramp On-Ramp
Number of Lanes, N 2 4 2
Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,040 2,716 676
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs P%RVs, PR

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Performance Measures

y j HV

Demand Flow Rate, vp (pc/h/ln) 1,145 762 381

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.51 0.34 0.17

Below Capacity Below Capacity Below Capacity

Formulas and Reference Material

B i F S M S i Fl R R R d M S i Fl R

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Basic Freeway Segments Max Service Flow Rates Ramp Roadways Max Service Flow Rates

S HCM 2010 E hibit 11 17 S HCM 2010 E hibit 13 10Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

F-4091



F-4092



F-4093



F-4094



F-4095



F-4096



F-4097



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

MAJOR DIVERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US-17 NB
2018 Build-River Center Site Off to SC-703

AM Peak 5050Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Off-Ramp

Freeway 
Downstream of 

Off-Ramp Off-Ramp
Number of Lanes, N 4 2 2
Free-Flow Speed FFS (mph) 55 45 40

AM Peak 5050
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 45 40
Volume, V (veh/h) 3,875 2,822 1,053
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.99 0.96

Demand Flow Rate, vp (pc/h/ln) 1,098 1,583 608

Capacity Flow Rate, c (pc/h/ln) 2,200 2,100 2,000
v/c ratio 0.50 0.75 0.30
Density, DMD (pc/mi/ln) 19.2 27.7 10.6

LOS B C B

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4098



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

MAJOR DIVERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US-17 NB
2018 Build-River Center Site Off to SC-703

PM Peak 5050Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Off-Ramp

Freeway 
Downstream of 

Off-Ramp Off-Ramp
Number of Lanes, N 4 2 2
Free-Flow Speed FFS (mph) 55 45 40

PM Peak 5050
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 45 40
Volume, V (veh/h) 4,687 3,201 1,486
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.98

Demand Flow Rate, vp (pc/h/ln) 1,321 1,796 846

Capacity Flow Rate, c (pc/h/ln) 2,200 2,100 2,000
v/c ratio 0.60 0.86 0.42
Density, DMD (pc/mi/ln) 23.1 31.4 14.8

LOS C D B

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4099



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 US-17 NB
2018 Build-River Center Site Off to Bowman

AM Peak 5060Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 45 45 45

AM Peak 5060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 2,156 1,489 667
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.97 0.99

Demand Flow Rate, vp (pc/h/ln) 814 852 749

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.39 0.41 0.36
Density, DMD (pc/mi/ln) 14.2 14.9 13.1

LOS B B B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4100



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 US-17 NB
2018 Build-River Center Site Off to Bowman

PM Peak 5060Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 45 45 45

PM Peak 5060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 3,036 2,338 698
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.98 0.99

Demand Flow Rate, vp (pc/h/ln) 1,141 1,325 783

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.54 0.63 0.37
Density, DMD (pc/mi/ln) 20.0 23.2 13.7

LOS B C B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4101



F-4102



F-4103



F-4104



F-4105



F-4106



F-4107



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 US 17 NB
2018 Build-River Center Site From I-526 WB

AM Peak 5080Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 45

AM Peak 5080
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 1,045 1,350 305
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.97 0.94

Demand Flow Rate, vp (pc/h/ln) 598 515 361

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.28 0.25 0.17
Density, DMD (pc/mi/ln) 10.5 9.0 6.3

LOS B A A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4108



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 US 17 NB
2018 Build-River Center Site From I-526 WB

PM Peak 5080Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 45

PM Peak 5080
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 2,273 2,709 436
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.96

Demand Flow Rate, vp (pc/h/ln) 1,288 1,023 504

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.61 0.49 0.24
Density, DMD (pc/mi/ln) 22.5 17.9 8.8

LOS C B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4109



F-4110



F-4111



F-4112



F-4113



F-4114



F-4115



F-4116



F-4117



F-4118



F-4119



F-4120



F-4121



Date Performed: Freeway/Direction
Analysis Year Junction

MAJOR MERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US 17 SB
2018 Build-River Center Site From SC-703Analysis Year Junction

Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp

2018 Build-River Center Site From SC-703
AM Peak 6040

Navy Base ICTF

Inputs

On-Ramp On-Ramp On-Ramp
Number of Lanes, N 2 4 2
Free-Flow Speed, FFS (mph) 55 55 40
Volume, V (veh/h) 3,063 4,368 1,305
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs P%RVs, PR

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.98 0.97

Performance Measures

y j HV

Demand Flow Rate, vp (pc/h/ln) 1,719 1,238 747

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,000
v/c ratio 0.76 0.55 0.37

Below Capacity Below Capacity Below Capacity

Formulas and Reference Material

B i F S M S i Fl R R R d M S i Fl R

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Basic Freeway Segments Max Service Flow Rates Ramp Roadways Max Service Flow Rates

S HCM 2010 E hibit 11 17 S HCM 2010 E hibit 13 10Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

F-4122



Date Performed: Freeway/Direction
Analysis Year Junction

MAJOR MERGE SEGMENTS ANALYSIS

General Information

7/25/2014 US 17 SB
2018 Build-River Center Site From SC-703Analysis Year Junction

Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp

2018 Build-River Center Site From SC-703
PM Peak 6040

Navy Base ICTF

Inputs

On-Ramp On-Ramp On-Ramp
Number of Lanes, N 2 4 2
Free-Flow Speed, FFS (mph) 55 55 40
Volume, V (veh/h) 3,022 4,186 1,164
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs P%RVs, PR

Freeway 
Upstream of 

On-Ramp

Freeway 
Downstream of 

On-Ramp On-Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.97

Performance Measures

y j HV

Demand Flow Rate, vp (pc/h/ln) 1,696 1,180 666

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,000
v/c ratio 0.75 0.52 0.33

Below Capacity Below Capacity Below Capacity

Formulas and Reference Material

B i F S M S i Fl R R R d M S i Fl R

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Basic Freeway Segments Max Service Flow Rates Ramp Roadways Max Service Flow Rates

S HCM 2010 E hibit 11 17 S HCM 2010 E hibit 13 10Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

F-4123



F-4124



F-4125



F-4126



F-4127



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 US-17 SB
2018 Build-River Center Site Off to Meeting

AM Peak 6060Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 4 3 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 6060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 3,810 3,329 481
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.97

Demand Flow Rate, vp (pc/h/ln) 1,074 1,245 553

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.48 0.55 0.26
Density D (pc/mi/ln) 18 8 21 8 9 7Density, DMD (pc/mi/ln) 18.8 21.8 9.7

LOS B C A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4128



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 US-17 SB
2018 Build-River Center Site Off to Meeting

PM Peak 6060Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 4 3 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 6060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 3,712 3,364 348
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.96

Demand Flow Rate, vp (pc/h/ln) 1,047 1,258 402

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.47 0.56 0.19
Density D (pc/mi/ln) 18 3 22 0 7 0Density, DMD (pc/mi/ln) 18.3 22.0 7.0

LOS B C A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4129



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 US-17 SB
2018 Build-River Center Site Off to I-26 WB

AM Peak 6070Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 6070
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 3,329 2,198 1,131
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 1,245 1,233 1,276

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.55 0.55 0.58
Density D (pc/mi/ln) 21 8 21 6 22 3Density, DMD (pc/mi/ln) 21.8 21.6 22.3

LOS C C C

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4130



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 US-17 SB
2018 Build-River Center Site Off to I-26 WB

PM Peak 6070Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 6070
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 3,364 2,229 1,135
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 1,258 1,251 1,274

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.56 0.56 0.58
Density D (pc/mi/ln) 22 0 21 9 22 3Density, DMD (pc/mi/ln) 22.0 21.9 22.3

LOS C C C

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4131



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - AM Peak
460: Magrath Darby Blvd & US 17

F-4132



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - PM Peak
460: Magrath Darby Blvd & US 17

F-4133



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
470: Houston Northcutt Blvd/Mathis Ferry Rd & US 17

F-4134



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
470: Houston Northcutt Blvd/Mathis Ferry Rd & US 17

F-4135



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
480: Shelmore Blvd & US 17

F-4136



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
480: Shelmore Blvd & US 17

F-4137



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
490: Dragoon Dr & US 17

F-4138



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
490: Dragoon Dr & US 17

F-4139



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
500: Anna Knapp Blvd & US 17

F-4140



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
500: Anna Knapp Blvd & US 17

F-4141



Transportation Analysis Tech Memo 
Proposed Navy Base ICTF 

 

 

   
   

 

 

 

 

Appendix E 

Traffic Analysis Worksheets 

 

2018 Opening Year 

Build River Center Site Alternatives 5-7 

North Charleston Intersections 
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HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
10: Rivers Ave SB & I-526 WB Ramps

F-4143



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
10: Rivers Ave SB & I-526 WB Ramps

F-4144



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
20: Rivers Ave NB & I-526 EB Ramps

F-4145



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
20: Rivers Ave NB & I-526 EB Ramps

F-4146



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
30: Rivers Ave SB & Mall Dr

F-4147



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
30: Rivers Ave SB & Mall Dr

F-4148



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
40: Rivers Ave NB & WB Montague Ramps

F-4149



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
40: Rivers Ave NB & WB Montague Ramps

F-4150



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
50: Rivers Ave NB & Morningside Dr

F-4151



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
50: Rivers Ave NB & Morningside Dr

F-4152



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
60: Rivers Ave & Piggly Wiggly Dr

F-4153



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
60: Rivers Ave & Piggly Wiggly Dr

F-4154



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
70: Rivers Ave & Meeting St/Durant Ave

F-4155



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
70: Rivers Ave & Meeting St/Durant Ave

F-4156



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
80: Rivers Ave & Helm Ave

F-4157



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
80: Rivers Ave & Helm Ave

F-4158



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
90: Rivers Ave & McMillan Ave

F-4159



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
90: Rivers Ave & McMillan Ave

F-4160



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
100: Rivers Ave & Dorchester Rd

F-4161



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
100: Rivers Ave & Dorchester Rd

F-4162



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
110: Rivers Ave & Cosgrove Ave

F-4163



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
110: Rivers Ave & Cosgrove Ave

F-4164



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
120: Rivers Ave & Reynolds Ave

F-4165



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
120: Rivers Ave & Reynolds Ave

F-4166



HCM 2010 TWSC 2018 Build River Center - AM Peak
130: Rivers Ave & Carner Ave

F-4167



HCM 2010 TWSC 2018 Build River Center - PM Peak
130: Rivers Ave & Carner Ave

F-4168



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
140: Carner Ave & Burton Ln

F-4169



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
140: Carner Ave & Burton Ln

F-4170



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
150: Carner Ave & Stromboli Ave

F-4171



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
150: Carner Ave & Stromboli Ave

F-4172



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
160: Spruill Ave & Montague Ave

F-4173



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
160: Spruill Ave & Montague Ave

F-4174



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
170: Spruill Ave & McMillan Ave

F-4175



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
170: Spruill Ave & McMillan Ave

F-4176



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
180: Spruill Ave & Cosgrove Ave/ICTF Truck Dwy

F-4177



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
180: Spruill Ave & Cosgrove Ave/ICTF Truck Dwy

F-4178



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
190: Spruill Ave & Reynolds Ave

F-4179



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
190: Spruill Ave & Reynolds Ave

F-4180



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
200: Spruill Ave & Carolina Ave

F-4181



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
200: Spruill Ave & Carolina Ave

F-4182



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
210: Spruill Ave & Burton Ln/Driveway

F-4183



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
210: Spruill Ave & Burton Ln/Driveway

F-4184



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
220: Spruill Ave & Stromboli Ave

F-4185



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
220: Spruill Ave & Stromboli Ave

F-4186



HCM 2010 TWSC 2018 Build River Center - AM Peak
230: St Johns Ave & ICTF Employee Dwy

F-4187



HCM 2010 TWSC 2018 Build River Center - PM Peak
230: St Johns Ave & ICTF Employee Dwy

F-4188



HCM 2010 TWSC 2018 Build River Center - AM Peak
250: Hobson Ave & McMillan Ave

F-4189



HCM 2010 TWSC 2018 Build River Center - AM Peak
250: Hobson Ave & McMillan Ave

F-4190



HCM 2010 TWSC 2018 Build River Center - PM Peak
250: Hobson Ave & McMillan Ave

F-4191



HCM 2010 TWSC 2018 Build River Center - PM Peak
250: Hobson Ave & McMillan Ave

F-4192



HCM 2010 AWSC 2018 Build River Center - AM Peak
260: Noisette Blvd & Turnbull Ave

F-4193



HCM 2010 AWSC 2018 Build River Center - PM Peak
260: Noisette Blvd & Turnbull Ave

F-4194



HCM 2010 TWSC 2018 Build River Center - AM Peak
270: Noisette Blvd & Avenue B

F-4195



HCM 2010 TWSC 2018 Build River Center - PM Peak
270: Noisette Blvd & Avenue B

F-4196



HCM 2010 TWSC 2018 Build River Center - AM Peak
280: Virginia Ave & Avenue B

F-4197



HCM 2010 TWSC 2018 Build River Center - PM Peak
280: Virginia Ave & Avenue B

F-4198



HCM 2010 TWSC 2018 Build River Center - AM Peak
290: Virginia Ave & Montague Ave

F-4199



HCM 2010 TWSC 2018 Build River Center - PM Peak
290: Virginia Ave & Montague Ave

F-4200



HCM 2010 TWSC 2018 Build River Center - AM Peak
300: Virginia Ave & I-526 EB Off-Ramp

F-4201



HCM 2010 TWSC 2018 Build River Center - PM Peak
300: Virginia Ave & I-526 EB Off-Ramp

F-4202



HCM 2010 TWSC 2018 Build River Center - AM Peak
310: Virginia Ave & I-526 WB On-Ramp

F-4203



HCM 2010 TWSC 2018 Build River Center - PM Peak
310: Virginia Ave & I-526 WB On-Ramp

F-4204



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
320: Rhett Ave & I-526 EB Ramps

F-4205



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
320: Rhett Ave & I-526 EB Ramps

F-4206



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
330: Rhett Ave & I-526 WB Ramps

F-4207



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
330: Rhett Ave & I-526 WB Ramps

F-4208



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
340: Morningside Dr/Piedmont Ave & Montague Ave

F-4209



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
340: Morningside Dr/Piedmont Ave & Montague Ave

F-4210



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
350: Montague Ave & Mall Dr/Goer Dr

F-4211



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
350: Montague Ave & Mall Dr/Goer Dr

F-4212



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
360: Montague Ave & I-26 WB Ramps

F-4213



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
360: Montague Ave & I-26 WB Ramps

F-4214



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
380: Dorchester Rd & Meeting St

F-4215



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
380: Dorchester Rd & Meeting St

F-4216



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - AM Peak
390: I-26 WB Ramps & Dorchester Rd

F-4217



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - PM Peak
390: I-26 WB Ramps & Dorchester Rd

F-4218



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - AM Peak
400: I-26 EB Ramps & Dorchester Rd

F-4219



HCM Signalized Intersection Capacity Analysis 2018 Build River Center - PM Peak
400: I-26 EB Ramps & Dorchester Rd

F-4220



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
410: Cosgrove Ave & Azalea Dr

F-4221



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
410: Cosgrove Ave & Azalea Dr

F-4222



HCM 2010 TWSC 2018 Build River Center - AM Peak
450: Local Access Rd & Hobson Ave Navy Base ICTF

Charleston_2018_Build_RiverCenter_AM.syn Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 0.7
 

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 19 18 221 25 29 278
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 200 - - 250 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 10 10 8 8 3 3
Mvmt Flow 21 20 246 28 32 309
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 478 137 0 0 273 0
          Stage 1 259 - - - - -
          Stage 2 219 - - - - -
Critical Hdwy 7 7.1 - - 4.16 -
Critical Hdwy Stg 1 6 - - - - -
Critical Hdwy Stg 2 6 - - - - -
Follow-up Hdwy 3.6 3.4 - - 2.23 -
Pot Cap-1 Maneuver 497 862 - - 1280 -
          Stage 1 737 - - - - -
          Stage 2 773 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 485 862 - - 1280 -
Mov Cap-2 Maneuver 485 - - - - -
          Stage 1 737 - - - - -
          Stage 2 754 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBR WBLn1 WBLn2 SBL SBT
Capacity (veh/h) - - 485 862 1280 -
HCM Lane V/C Ratio - - 0.044 0.023 0.025 -
HCM Control Delay (s) - - 12.8 9.3 7.9 -
HCM Lane LOS - - B A A -
HCM 95th %tile Q(veh) - - 0 0 0 -

F-4223



HCM 2010 TWSC 2018 Build River Center - PM Peak
450: Local Access Rd & Hobson Ave Navy Base ICTF

Charleston_2018_Build_RiverCenter_PM.syn Synchro 9 Report
Page 1

Intersection
Int Delay, s/veh 0.7
 

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 18 19 264 29 25 250
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 200 - - 250 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 9 9 6 6 3 3
Mvmt Flow 20 21 293 32 28 278
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 503 163 0 0 326 0
          Stage 1 309 - - - - -
          Stage 2 194 - - - - -
Critical Hdwy 6.98 7.08 - - 4.16 -
Critical Hdwy Stg 1 5.98 - - - - -
Critical Hdwy Stg 2 5.98 - - - - -
Follow-up Hdwy 3.59 3.39 - - 2.23 -
Pot Cap-1 Maneuver 481 831 - - 1223 -
          Stage 1 697 - - - - -
          Stage 2 799 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 470 831 - - 1223 -
Mov Cap-2 Maneuver 470 - - - - -
          Stage 1 697 - - - - -
          Stage 2 781 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBR WBLn1 WBLn2 SBL SBT
Capacity (veh/h) - - 470 831 1223 -
HCM Lane V/C Ratio - - 0.043 0.025 0.023 -
HCM Control Delay (s) - - 13 9.4 8 -
HCM Lane LOS - - B A A -
HCM 95th %tile Q(veh) - - 0 0 0 -

F-4224



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
510: Local Access Rd & Bainbridge Ave

F-4225



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
510: Local Access Rd & Bainbridge Ave

F-4226



HCM 2010 Signalized Intersection Summary 2018 Build River Center - AM Peak
520: Local Access Rd & Stromboli Ave

F-4227



HCM 2010 Signalized Intersection Summary 2018 Build River Center - PM Peak
520: Local Access Rd & Stromboli Ave

F-4228



HCM 2010 TWSC 2018 Build River Center - AM Peak
530: Local Access Rd & PAR SB Ramp

F-4229



HCM 2010 TWSC 2018 Build River Center - PM Peak
530: Local Access Rd & PAR SB Ramp

F-4230



HCM 2010 TWSC 2018 Build River Center - AM Peak
540: PAR NB Ramp/Tidewater Rd & Local Access Rd

F-4231



HCM 2010 TWSC 2018 Build River Center - AM Peak
540: PAR NB Ramp/Tidewater Rd & Local Access Rd

F-4232



HCM 2010 TWSC 2018 Build River Center - PM Peak
540: PAR NB Ramp/Tidewater Rd & Local Access Rd

F-4233



HCM 2010 TWSC 2018 Build River Center - PM Peak
540: PAR NB Ramp/Tidewater Rd & Local Access Rd

F-4234



F-4235



F-4236



F-4237



F-4238



F-4239



F-4240



F-4241



F-4242



F-4243



F-4244



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Cosgrove SB
2018 Build-River Center Site From I-26 EB

AM Peak 7060Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 45

AM Peak 7060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 812 1,617 805
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.95 0.95 0.95

Demand Flow Rate, vp (pc/h/ln) 474 629 944

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.23 0.30 0.45
Density, DMD (pc/mi/ln) 8.3 11.0 16.5

LOS A B B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4245



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Cosgrove SB
2018 Build-River Center Site From I-26 EB

PM Peak 7060Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 45

PM Peak 7060
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 45
Volume, V (veh/h) 1,879 3,044 1,165
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.96 0.97

Demand Flow Rate, vp (pc/h/ln) 1,086 1,173 1,340

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 2,100
v/c ratio 0.52 0.56 0.64
Density, DMD (pc/mi/ln) 19.0 20.5 23.5

LOS B C C

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4246



F-4247



F-4248



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Montague NB
2018 Build-River Center Site From I-26 EB

AM Peak 8020Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 25

AM Peak 8020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 25
Volume, V (veh/h) 1,141 1,598 457
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.97 0.98

Demand Flow Rate, vp (pc/h/ln) 662 613 520

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 1,900
v/c ratio 0.32 0.29 0.27
Density, DMD (pc/mi/ln) 11.6 10.7 9.1

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4249



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Montague NB
2018 Build-River Center Site From I-26 EB

PM Peak 8020Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 45 45 25

PM Peak 8020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 25
Volume, V (veh/h) 1,338 1,584 246
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.98 0.96

Demand Flow Rate, vp (pc/h/ln) 769 601 286

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 1,900
v/c ratio 0.37 0.29 0.15
Density, DMD (pc/mi/ln) 13.5 10.5 5.0

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4250



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Montague SB
2018 Build-River Center Site Off to I-26 EB

AM Peak 8030Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 45 45 25

AM Peak 8030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 25
Volume, V (veh/h) 1,548 1,182 366
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.96 0.96

Demand Flow Rate, vp (pc/h/ln) 593 686 425

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 1,900
v/c ratio 0.28 0.33 0.22
Density, DMD (pc/mi/ln) 10.4 12.0 7.4

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4251



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 Montague SB
2018 Build-River Center Site Off to I-26 EB

PM Peak 8030Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 45 45 25

PM Peak 8030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 45 25
Volume, V (veh/h) 1,859 1,396 463
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.97 0.97

Demand Flow Rate, vp (pc/h/ln) 706 803 530

Capacity Flow Rate, c (pc/h/ln) 2,100 2,100 1,900
v/c ratio 0.34 0.38 0.28
Density, DMD (pc/mi/ln) 12.4 14.1 9.3

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4252



F-4253



F-4254



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 PAR NB
2018 Build-River Center Site Merge from 26 EB & WB

AM Peak 9010Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 2 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 9010
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 108 275 167
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 122 155 188

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.06 0.07 0.09
Density, DMD (pc/mi/ln) 2.1 2.7 3.3

LOS A A A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4255



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 PAR NB
2018 Build-River Center Site Merge from 26 EB & WB

PM Peak 9010Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 2 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 9010
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 51 148 97
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 57 83 109

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.03 0.04 0.05
Density, DMD (pc/mi/ln) 1.0 1.5 1.9

LOS A A A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4256



F-4257



F-4258



F-4259



F-4260



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 PAR SB
2018 Build-River Center Site Split to 26 EB & WB

AM Peak 9040Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 9040
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 127 95 32
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 72 107 36

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.03 0.05 0.02
Density, DMD (pc/mi/ln) 1.3 1.9 0.6

LOS A A A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4261



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 PAR SB
2018 Build-River Center Site Split to 26 EB & WB

PM Peak 9040Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 9040
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 291 203 88
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 163 228 99

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.07 0.10 0.05
Density, DMD (pc/mi/ln) 2.9 4.0 1.7

LOS A A A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4262



Arterial Level of Service 2018 Build River Center - AM Peak

Arterial Level of Service: NB #1

Arterial Level of Service: SB #1

F-4263



Arterial Level of Service 2018 Build River Center - PM Peak

Arterial Level of Service: NB #1

Arterial Level of Service: SB #1

F-4264



Arterial Level of Service 2018 Build River Center - AM Peak

Arterial Level of Service: NB #2

Arterial Level of Service: SB #2

F-4265



Arterial Level of Service 2018 Build River Center - PM Peak

Arterial Level of Service: NB #2

Arterial Level of Service: SB #2

F-4266



Transportation Analysis Tech Memo 
Proposed Navy Base ICTF 

 

 

   
   

 

 

 

 

Appendix E 

Traffic Analysis Worksheets 

 

2038 Design Year 

Build River Center Site Alternatives 5-7 

  

F-4267



Transportation Analysis Tech Memo 
Proposed Navy Base ICTF 

 

 

   
   

 

 

 

 

Appendix E 

Traffic Analysis Worksheets 

 

2038 Design Year 

Build River Center Site Alternatives 5-7 

Interstate 26 

  

F-4268



F-4269



F-4270



F-4271



F-4272



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site EB Off to Aviation Ave

AM Peak 1020Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 1020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 1,010 484 526
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.97 0.98

Demand Flow Rate, vp (pc/h/ln) 1,150 554 599

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.52 0.25 0.29
Density, DMD (pc/mi/ln) 20.1 9.7 10.5

LOS C A B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4273



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site EB Off to Aviation Ave

PM Peak 1020Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 1020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 540 317 223
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.97 0.95

Demand Flow Rate, vp (pc/h/ln) 627 365 261

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.29 0.17 0.12
Density, DMD (pc/mi/ln) 11.0 6.4 4.6

LOS B A A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4274



F-4275



F-4276



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site WB Aviation EB On Loop

AM Peak 1030Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

AM Peak 1030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 484 780 296
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.98 0.99

Demand Flow Rate, vp (pc/h/ln) 554 884 334

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.25 0.40 0.18
Density, DMD (pc/mi/ln) 9.7 15.5 5.8

LOS A B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4277



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site WB Aviation EB On Loop

PM Peak 1030Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

PM Peak 1030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 317 788 471
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.98 0.99

Demand Flow Rate, vp (pc/h/ln) 365 893 529

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.17 0.41 0.28
Density, DMD (pc/mi/ln) 6.4 15.6 9.3

LOS A B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4278



F-4279



F-4280



F-4281



F-4282



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site Remount EB On Loop

AM Peak 1050Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

AM Peak 1050
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 610 973 363
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.98 0.99

Demand Flow Rate, vp (pc/h/ln) 702 1,108 407

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.32 0.50 0.21
Density, DMD (pc/mi/ln) 12.3 19.4 7.1

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4283



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 I-26 EB C-D
2038 Build-River Center Site Remount EB On Loop

PM Peak 1050Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

PM Peak 1050
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 1,030 1,448 418
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 1,167 1,633 469

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.53 0.74 0.25
Density, DMD (pc/mi/ln) 20.4 28.6 8.2

LOS C D A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4284



F-4285



F-4286



F-4287



F-4288



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site EB Off to I-526 WB

AM Peak 1070Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 1070
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 3,959 1,422 2,537
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.87 0.79 0.92

Demand Flow Rate, vp (pc/h/ln) 2,529 1,999 3,058

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 1.15 0.91 1.46
Density, DMD (pc/mi/ln) 44.3 35.0 53.5

LOS F D F

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4289



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site EB Off to I-526 WB

PM Peak 1070Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 1070
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 3,198 1,163 2,035
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.87 0.78 0.92

Demand Flow Rate, vp (pc/h/ln) 2,052 1,648 2,465

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.93 0.75 1.17
Density, DMD (pc/mi/ln) 35.9 28.8 43.1

LOS E D F

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4290



F-4291



F-4292



F-4293



F-4294



F-4295



F-4296



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB
2038 Build-River Center Site I-526 EB Ramp Split

AM Peak 1088Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 2 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 1088
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,411 2,112 299
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.95 0.99

Demand Flow Rate, vp (pc/h/ln) 1,400 1,232 337

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.64 0.56 0.15
Density, DMD (pc/mi/ln) 24.5 21.6 5.9

LOS C C A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4297



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 I-26 EB
2038 Build-River Center Site I-526 EB Ramp Split

PM Peak 1088Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 2 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 1088
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,786 2,442 344
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.97 0.99

Demand Flow Rate, vp (pc/h/ln) 1,602 1,404 388

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 0.73 0.64 0.18
Density, DMD (pc/mi/ln) 28.0 24.6 6.8

LOS C C A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4298



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 I-26 EB C-D
2038 Build-River Center Site I-526 EB On

AM Peak 1090Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 1090
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 556 855 299
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.97 0.99

Demand Flow Rate, vp (pc/h/ln) 642 979 337

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.29 0.45 0.16
Density, DMD (pc/mi/ln) 11.2 17.1 5.9

LOS B B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4299



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 EB C-D
2038 Build-River Center Site I-526 EB On

PM Peak 1090Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 1090
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 490 834 344
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.96 0.97 0.99

Demand Flow Rate, vp (pc/h/ln) 566 954 388

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.26 0.43 0.18
Density, DMD (pc/mi/ln) 9.9 16.7 6.8

LOS A B A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4300



F-4301



F-4302



F-4303



F-4304



F-4305



F-4306



F-4307



F-4308



F-4309



F-4310



F-4311



F-4312



F-4313



F-4314



F-4315



F-4316



F-4317



F-4318



F-4319



F-4320



F-4321



F-4322



F-4323



F-4324



F-4325



F-4326



F-4327



F-4328



F-4329



F-4330



F-4331



F-4332



F-4333



F-4334



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 EB US-52 & PAR Off Ramp
2038 Build-River Center Site US-52 & PAR EB Ramp Split

AM Peak 1208Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 45 55 45

AM Peak 1208
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 55 45
Volume, V (veh/h) 813 500 313
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.89 0.93 0.83

Demand Flow Rate, vp (pc/h/ln) 1,016 597 419

Capacity Flow Rate, c (pc/h/ln) 2,100 2,200 2,100
v/c ratio 0.48 0.27 0.20
Density, DMD (pc/mi/ln) 17.8 10.4 7.3

LOS B B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4335



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 EB US-52 & PAR Off Ramp
2038 Build-River Center Site US-52 & PAR EB Ramp Split

PM Peak 1208Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 45 55 45

PM Peak 1208
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 45 55 45
Volume, V (veh/h) 670 562 108
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.93 0.94 0.85

Demand Flow Rate, vp (pc/h/ln) 804 662 142

Capacity Flow Rate, c (pc/h/ln) 2,100 2,200 2,100
v/c ratio 0.38 0.30 0.07
Density, DMD (pc/mi/ln) 14.1 11.6 2.5

LOS B B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4336



F-4337



F-4338



F-4339



F-4340



F-4341



F-4342



F-4343



F-4344



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 EB
2038 Build-River Center Site EB Off to US-17 NB

AM Peak 1250Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 1250
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 4,068 2,592 1,476
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.97 0.98

Demand Flow Rate, vp (pc/h/ln) 1,544 1,490 1,673

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.69 0.66 0.76
Density D (pc/mi/ln) 27 0 26 1 29 3Density, DMD (pc/mi/ln) 27.0 26.1 29.3

LOS C C D

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4345



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 EB
2038 Build-River Center Site EB Off to US-17 NB

PM Peak 1250Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 1250
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,998 2,234 764
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.97

Demand Flow Rate, vp (pc/h/ln) 1,138 1,272 879

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.51 0.57 0.40
Density D (pc/mi/ln) 19 9 22 3 15 4Density, DMD (pc/mi/ln) 19.9 22.3 15.4

LOS B C B

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4346



F-4347



F-4348



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 EB
2038 Build-River Center Site EB On from Cypress St

AM Peak 1270Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 1270
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 2,592 2,711 119
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.97 0.97 0.93

Demand Flow Rate, vp (pc/h/ln) 1,490 1,034 141

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.66 0.46 0.07
Density D (pc/mi/ln) 26 1 18 1 2 5Density, DMD (pc/mi/ln) 26.1 18.1 2.5

LOS C B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4349



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 EB
2038 Build-River Center Site EB On from Cypress St

PM Peak 1270Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 1270
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 2,234 2,435 201
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.97

Demand Flow Rate, vp (pc/h/ln) 1,272 920 231

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.57 0.41 0.11
Density D (pc/mi/ln) 22 3 16 1 4 0Density, DMD (pc/mi/ln) 22.3 16.1 4.0

LOS C B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4350



F-4351



F-4352



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site WB Off to US-17 NB

AM Peak 2010Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 4 3 2
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 2010
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 3,513 1,435 2,078
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.98

Demand Flow Rate, vp (pc/h/ln) 1,000 545 1,178

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.44 0.24 0.54
Density D (pc/mi/ln) 17 5 9 5 20 6Density, DMD (pc/mi/ln) 17.5 9.5 20.6

LOS B A C

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4353



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site WB Off to US-17 NB

PM Peak 2010Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 4 3 2
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 2010
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 4,428 2,172 2,256
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.99

Demand Flow Rate, vp (pc/h/ln) 1,255 821 1,272

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.56 0.36 0.58
Density D (pc/mi/ln) 22 0 14 4 22 3Density, DMD (pc/mi/ln) 22.0 14.4 22.3

LOS C B C

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4354



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

3/20/2014 I-26 WB
2038 Build-River Center Site WB Off to Romney St

AM Peak 2020Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 2020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 1,435 1,205 230
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.98

Demand Flow Rate, vp (pc/h/ln) 545 686 262

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.24 0.30 0.12
Density D (pc/mi/ln) 9 5 12 0 4 6Density, DMD (pc/mi/ln) 9.5 12.0 4.6

LOS A B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4355



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site WB Off to Romney St

PM Peak 2020Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 3 2 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 2020
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 2,172 2,021 151
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.97

Demand Flow Rate, vp (pc/h/ln) 821 1,145 174

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,100
v/c ratio 0.36 0.51 0.08
Density D (pc/mi/ln) 14 4 20 0 3 0Density, DMD (pc/mi/ln) 14.4 20.0 3.0

LOS B B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4356



F-4357



F-4358



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site WB On from US-17 SB

AM Peak 2030Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 2030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 1,205 2,473 1,268
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.97 0.97

Demand Flow Rate, vp (pc/h/ln) 686 943 1,458

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.30 0.42 0.66
Density D (pc/mi/ln) 12 0 16 5 25 5Density, DMD (pc/mi/ln) 12.0 16.5 25.5

LOS B B C

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4359



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site WB On from US-17 SB

PM Peak 2030Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 2030
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,021 3,272 1,251
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.97

Demand Flow Rate, vp (pc/h/ln) 1,145 1,236 1,432

Capacity Flow Rate, c (pc/h/ln) 2,250 2,250 2,200
v/c ratio 0.51 0.55 0.65
Density D (pc/mi/ln) 20 0 21 6 25 1Density, DMD (pc/mi/ln) 20.0 21.6 25.1

LOS B C C

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4360



F-4361



F-4362



F-4363



F-4364



F-4365



F-4366



F-4367



F-4368



F-4369



F-4370



F-4371



F-4372



F-4373



F-4374



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 WB US-52 & PAR Off Ramp
2038 Build-River Center Site US-52 & PAR WB Ramp Merge

AM Peak 2105Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 2105
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 988 1,089 101
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.96 0.83

Demand Flow Rate, vp (pc/h/ln) 1,125 1,258 135

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.51 0.57 0.06
Density, DMD (pc/mi/ln) 19.7 22.0 2.4

LOS B C A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4375



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

3/20/2014 WB US-52 & PAR Off Ramp
2038 Build-River Center Site US-52 & PAR WB Ramp Merge

PM Peak 2105Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 2105
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 352 636 284
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.95 0.90 0.85

Demand Flow Rate, vp (pc/h/ln) 413 784 372

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.19 0.36 0.18
Density, DMD (pc/mi/ln) 7.2 13.7 6.5

LOS A B A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4376



F-4377



F-4378



F-4379



F-4380



F-4381



F-4382



F-4383



F-4384



F-4385



F-4386



F-4387



F-4388



F-4389



F-4390



F-4391



F-4392



F-4393



F-4394



F-4395



F-4396



F-4397



F-4398



F-4399



F-4400



F-4401



F-4402



F-4403



F-4404



F-4405



F-4406



F-4407



F-4408



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site On from 526 WB & EB

AM Peak 2218Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 2 1
Free-Flow Speed FFS (mph) 55 55 55

AM Peak 2218
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,112 3,508 1,396
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.95 0.88 0.79

Demand Flow Rate, vp (pc/h/ln) 2,464 2,212 1,962

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 1.12 1.01 0.89
Density, DMD (pc/mi/ln) 43.1 38.7 34.3

LOS F F D

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4409



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site On from 526 WB & EB

PM Peak 2218Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 2 1
Free-Flow Speed FFS (mph) 55 55 55

PM Peak 2218
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 55
Volume, V (veh/h) 2,442 4,123 1,681
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.97 0.91 0.84

Demand Flow Rate, vp (pc/h/ln) 2,808 2,520 2,213

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,200
v/c ratio 1.28 1.15 1.01
Density, DMD (pc/mi/ln) 49.1 44.1 38.7

LOS F F F

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4410



F-4411



F-4412



F-4413



F-4414



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB Off to Remount

AM Peak 2230Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 2230
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 1,445 839 606
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.98

Demand Flow Rate, vp (pc/h/ln) 823 951 690

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.37 0.43 0.33
Density, DMD (pc/mi/ln) 14.4 16.6 12.1

LOS B B B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4415



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB Off to Remount

PM Peak 2230Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 2 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 2230
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 1,102 547 555
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.98 0.98

Demand Flow Rate, vp (pc/h/ln) 628 623 632

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.29 0.28 0.30
Density, DMD (pc/mi/ln) 11.0 10.9 11.1

LOS B B B

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4416



F-4417



F-4418



F-4419



F-4420



F-4421



F-4422



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB On from Aviation EB

AM Peak 2250Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

AM Peak 2250
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 261 281 20
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.92 0.91 0.89

Demand Flow Rate, vp (pc/h/ln) 316 342 25

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.14 0.16 0.01
Density, DMD (pc/mi/ln) 5.5 6.0 0.4

LOS A A A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4423



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB On from Aviation EB

PM Peak 2250Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 25

PM Peak 2250
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 25
Volume, V (veh/h) 951 1,335 384
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.98 0.99 0.99

Demand Flow Rate, vp (pc/h/ln) 1,078 1,506 431

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 1,900
v/c ratio 0.49 0.68 0.23
Density, DMD (pc/mi/ln) 18.9 26.4 7.5

LOS B C A

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V
Vp  =

_________V__________
HCM 2010, Equation 11-2

PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4424



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB On from Aviation WB

AM Peak 2260Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

AM Peak 2260
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 281 379 98
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.91 0.90 0.88

Demand Flow Rate, vp (pc/h/ln) 342 465 124

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.16 0.21 0.06
Density, DMD (pc/mi/ln) 6.0 8.1 2.2

LOS A A A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2

F-4425



Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

RAMP ADD OR DROP LANE ANALYSIS (MAINLINE <55 MPH)

General Information

7/25/2014 I-26 WB C-D
2038 Build-River Center Site WB On from Aviation WB

PM Peak 2260Analysis Time Period: Segment ID
Project Description:

Mainline 
Upstream 

Ramp

Mainline 
Downstream 

Ramp Ramp
Number of Lanes, N 1 1 1
Free-Flow Speed FFS (mph) 55 55 45

PM Peak 2260
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 55 55 45
Volume, V (veh/h) 1,335 1,834 499
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Upstream of 
Off-Ramp

Downstream of 
Off-Ramp Off-Ramp

Heavy Vehicle Adjustment Factor, fHV 0.99 0.98 0.98

Demand Flow Rate, vp (pc/h/ln) 1,506 2,079 566

Capacity Flow Rate, c (pc/h/ln) 2,200 2,200 2,100
v/c ratio 0.68 0.95 0.27
Density, DMD (pc/mi/ln) 26.4 36.4 9.9

LOS C E A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

V

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Ramp Roadways Max Service 

Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2
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Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site From Rem/Aviation C-D

AM Peak 2270Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Off-Ramp

Freeway 
Downstream of 

Off-Ramp Off-Ramp
Number of Lanes, N 4 5 1
Free-Flow Speed FFS (mph) 60 60 55

AM Peak 2270
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 60 60 55
Volume, V (veh/h) 4,667 5,046 379
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.93 0.93 0.90

Demand Flow Rate, vp (pc/h/ln) 1,400 1,211 465

Capacity Flow Rate, c (pc/h/ln) 2,300 2,300 2,200
v/c ratio 0.61 0.53 0.21
Density D (pc/mi/ln) 24 5 21 2 8 1Density, DMD (pc/mi/ln) 24.5 21.2 8.1

LOS C C A

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Formulas and Reference Material

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2
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Date Performed: Freeway/Direction
Analysis Year Junction
Analysis Time Period: Segment ID

FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information

7/25/2014 I-26 WB
2038 Build-River Center Site From Rem/Aviation C-D

PM Peak 2270Analysis Time Period: Segment ID
Project Description:

Freeway 
Upstream of 

Ramp

Freeway 
Downstream of 

Ramp Ramp
Number of Lanes, N 4 5 1
Free-Flow Speed FFS (mph) 60 60 55

PM Peak 2270
Navy Base ICTF

Inputs

Free-Flow Speed, FFS (mph) 60 60 55
Volume, V (veh/h) 8,000 9,834 1,834
Driver Population, fP 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, PT

%RVs, PR

Performance Measures

Freeway 
Upstream 

Ramp

Freeway 
Downstream 

Ramp Ramp
Heavy Vehicle Adjustment Factor, fHV 0.94 0.94 0.98

Demand Flow Rate, vp (pc/h/ln) 2,367 2,316 2,079

Capacity Flow Rate, c (pc/h/ln) 2,300 2,300 2,200
v/c ratio 1.03 1.01 0.95
Density D (pc/mi/ln) 41 4 40 5 36 4Density, DMD (pc/mi/ln) 41.4 40.5 36.4

LOS F F E

Formulas and Reference Material

fHV  =
_________1__________

HCM 2010, Equation 11-3
1+ PT(ET-1)+PR(ER-1)

Vp  =
_________V__________

HCM 2010, Equation 11-2
PHF*N*fHV*fP

DMD  =
______0.0175*vf_______

HCM 2010, Equation 13-26
N

Diverge LOS Thresholds
Basic Freeway Segments 
Max Service Flow Rates

Ramp Roadways Max 
Service Flow Rates

Source:  HCM 2010, Exhibit 11-17 Source:  HCM 2010, Exhibit 13-10

Source:  HCM 2010, Exhibit 13-2
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